                                                  Syllabus – AP Calculus

                                                 2011-2012 School Year

Course Description
    The calculus class that is offered is equivalent to the typical first semester, 4- or 5-
     credit-hour calculus course that every college in the country offers.  You will use a
     college textbook and cover all the same material that you would cover in college.  The 

     only difference will be that one college semester’s worth of material is spread out over
     nearly two semesters of high school work.  It will be demanding, both mentally and
     with regard to the amount of homework you will have.  It is the first real college class
     that you will encounter - - be prepared for everything that this means.  You will be
     challenged, but you will also feel a sense of accomplishment when it is over.  It is 
     required that you have a graphing calculator for this class.  Any calculator on the 

     accepted list on the AP website may be used; however, the calculator of choice will

     be the TI-83 plus.  

   Course Test

    James Stewart, Thomas.  Calculus – Early Transcendentals Single Variable.      
    Brooks/Cole, 2010 (6th edition)

   References

    Kamischke, Ellen.  A Watched Cup Never Cools – Lab Activitites for Calculus &

    PreCalculus.  Berkeley, CA: Key Curriculum Press, 1999.

    Adams, Colin, Hass, Joel, and Thompson, Abigail.  How To Ace Calculus – The 

    Streetwise Guide.  New York:  W.H. Freeman and Company, 1998.

    Technology Resources

     Gough, Sam at al.  Work Smarter Not Harder – Calculus Labs for the TI-82 and 
     TI-83.  Andover, Mass.:  Venture Publishing, n.d.

      AP Central Web Site

       apcentral.collegeboard.com

      Videos
      Video Tutorial Service – Calculus.  Larson, Hostetler & Edwards, 4th edition, 1990.

       This is a 13 part videocassette series that may be borrowed to help reteach a topic or

        to help when a student is absent.

   Since the calculus class covers the same material that is covered on a college campus, 

   there are a number of ways that you may earn college credit for the work that you will

   do.

    AP Credit:  During the second week in May, a three-hour test is administered to those 

    students who are interested in trying for college credit in calculus ( and other subjects 

    as well).  It is called the Advanced Placement test.  The test is graded nationally, and 

    you will receive a score of 1,2,3,4, or 5.  Many colleges grant credit for a 3, most 

    colleges give credit for a 4, and just about all colleges award credit for a 5.  The policy 
    is set by each individual college, so that would be something you need to investigate
    on your own.  Note:  This test is recommended only for those students who have a     

                                      C average or  above.

    Advance College Credit:  If you don’t want to rely on a single test to establish credit,
    you may enroll through a local university for calculus credit through their Advance
    College Project.  If you pay the normal fee for a 4-credit class, you will be enrolled in
     Calc I.  In essence, our classroom is an extension of a college campus.  Your total
     grade, rather that a single test, will determine you letter grade for this college course.
     A transcript will be established for you at this university.  If you go to this university,
     this credit will apply toward your graduation.  If you go to another college, you

     may transfer the credit (and sometimes the grade) to that school.  

     College Credit:  Most colleges offer a free, or inexpensive, placement test 

      when you visit the campus to sign up for your first semester classes.  If you do well
      enough, you  receive credit in the first semester course and move directly into the
      second semester.  
Grades  

1. Semester exams are worth 20% of semester grades. 

2. Each nine- week grade is worth 40% of the semester grade.

3. Course nine weeks are determined by the weight of 60% on tests and 40% on
quizzes, labs, or daily assessments.

4. Grades will be assigned according to this scale:

100 – 93.0    A

76.0 – 73.0   C

92.0 – 90.0   A-
72.0 – 70.0   C-

89.0 – 87.0   B+ 
69.0 – 67.0   D+

86.0 – 83.0   B

66.0 – 63.0   D

82.0 – 80.0   B-
62.0 – 60.0   D-

79.0 – 77.0   C+
59.0 below   F
First Semester 

Week 1, class organization and review of Precalculus

A. Four ways to represent a Function

B. Essential Functions 

C. Domain and Range

D. Vertical and Horizontal Phase Shifting

E.  Composites

F. Exponential Functions

G. Logarithmic Functions

H. Inverse Functions

I. Graphing Calculator – Mathematical Modeling
Note:  You will be given two weeks to complete this review assignment. Most beginning activities during class will relate to these topics and should help you in completing the homework.  It is up to you to seek out any extra help that you need when covering this material.
Week 2, Limits

A. Informal concept of a Limit – numerically and graphically
B. Formal 
[image: image1.wmf]e

,
[image: image2.wmf]d

 definition of a Limit 

Week 3, Limits

A. Limit Laws

B. Strategies for solving limit problems – Direct substitution, factoring, rationalizing, trigonometric substitution, and the squeeze theorem

Week 4, Limits
A. One-sided Limits

B. Continuity

C. Types of Discontinuities

D. Intermediate Value Theorem

Week 5, Limits

A. Limits at Infinity; Horizontal Asymptotes

Week 6, Derivatives

A. Definition of Derivatives – An overview of Derivatives
Week 7, Derivatives

A. Derivative at a point - limit definition of derivative, alternative form
B. Derivative as a function
C. Writing equations of tangent lines

Note:  Tanimate is a calculator program developed by Sam Gough that gives a good visual representation of drawing tangent lines to a curve at a given point.  This program 

will also plot points on the derivative graph.

Week 8, Application of Derivatives
A. Displacement

B. Average velocity

C. Instantaneous velocity 

D. Position function

E. Acceleration

Week 9, Application of Derivatives
A. Horizontal motion

B. Vertical motion

C. Total distance traveled – schematic picture
D. Determine when a particle is speeding up and slowing down

Week 10, Derivatives

A. Determine when a function is differentiable.
B. Sketch a derivative graph from an original function – revisit the Tanimate program and talk about the built in features on the TI-83 plus.
Week 11, Differentiation Rules – prove and apply these rules
A. Derivatives of Polynomial Functions – constant functions,  power rule, constant multiple rule, sum rule, difference rule, derivative of the natural exponential function

B. Normal line

Week 12, Differentiation Rules – prove and apply these rules
A. Product rule

B. Quotient rule

C. Derivatives of Trigonometric Functions

D. Revisit Squeeze Theorem

Week 13, Rates of Change in the Natural and Social Sciences

A. Revisit horizontal and vertical motion – now that we know the “short cut”
Week 14, Differentiation Rules 

A. Chain rule – prove and apply 
B. Implicit differentiation

C. Inverse Trigonometric Functions – prove and apply
Week 15, Higher Derivatives
A. Functions – algebraic and trigonometric

B. Implicit

C. Graphs

  Week 16, Derivatives

A. Logarithmic Functions

B. Use the Law of Logarithms to solve problems 
   Week 17, Application of Derivatives

A. Related Rates 

Tootsie Roll Pop Lab (see Student Activity # 1)
     Week 18, Application of Derivatives

A. Linear Approximation

B. Differentials

C. Error – propagated, relative, and percentage

     Week 19, Application of Derivatives
A. Absolute Extrema

B. Relative Extrema

C. Endpoint Extrema

D. Critical Numbers

E. Extreme Value Theorem

F. Rolle’s Theorem – “Story Time” -  A”Rolle Coaster”
G. Mean Value Theorem

       Week 20, Final Exam Week

Second Semester
      Weeks 1 and 2, Application of Derivatives

A. Increasing/ Decreasing Test

B. First Derivative Test

C. Concavity Test

D. Inflection Point

E. Second Derivative Test

              Calculus Derivative Cards (see Student Activity # 2 )
           Week 3, Application of Derivatives
A. Review of Indeterminate Forms and L’Hospital’s Rule

B. Summary of curve sketching

            CSI Graph Investigation (see Student Activity # 3)

            Week 4, Application of Derivative

A. Optimization Problems

              Popcorn Box ( see Student Activity # 4)
                          B.  Newton’s Method

             Week 5, Integrals

A. Antiderivatives
B. Introduction to Slope Fields
             Week 6, Definite Integrals

A. Riemann Sum – Left/Right/Midpoint

              Rectangle Approximation Method ( see Student Activity # 5)

B. Definite Integral – properties

               Week 7, Integrals

A.  Fundamental Theorem of Calculus – “Story Time” – Fable of a King and a Goat
B. Mean Value Theorem for Integrals

C. Average Value of a Function

D. Second Fundamental Theorem of Calculus

                 Week 8, Integrals

A. Indefinite Integrals- Net Change Theorem
B. Substitution Rule – “Story Time” – Star Player

C. Natural Logarithm Functions

                  Week 9, Integrals

A. Distance/ Displacement – Car Lab (see Student Activity # 6)
B. Trapezoidal Rule

                 Week 10, Application of Integrals
                           A.  Growth and Decay

     B.   Revisit Slope Fields
                   Week 11, Application of Integrals

A.  Separation of Variables

B.  Area Between Two Curves
                    Week 12, Application of Integrals

A. Disc Method 
B. Washer Method 
                     Note:  Students will be given the opportunity to visually understand the 

                    solids of revolution material by working with a calculator program written

                     by Sam Gough.

                     Week 13, Application of Integrals

A. Cross-Sections
B. Shell Method

                      Weeks 14-16, Review 

                                  A.  Movie – Stand and Deliver
                                  B.  Students will be given topics that they will have to review and 

                                        discuss with their classmates thru presentations.

C. As we review the curriculum that was covered this year we will 

work on free-response and multiple-choice problems from the AP Calculus Released Exams. 
                         Week 17, AP Test

                          Week 18, Calculus II topics
A. Inverse Trigonometric Integrals

B. Integration by Parts

                           Weeks 19 and 20, 

A. College placement test
B. Review for Final

C. Final

Student Activities
1. Students will be given a Tootsie Roll Pop and asked to determine the rate of change of the volume of a Tootsie Roll Pop.  Students will collect data and use their math modeling skills to help determine the rate of change of the radius.  The lab will require the use of excel to give a visual picture of their data.  Students will write this lab in paragraph form and describe the procedures of the lab, including any difficulties that were encountered as well as a comparison of their result to that of a well- known calculus text.  

2. This activity contains 16 sets of 4 cards.  Each set contains a card showing the original function, one card showing the derivative of the function, one card describing the features of the original function, and one card describing the features of the derivative of the function.  Once the cards are shuffled, they are distributed to the student in the class.  Students will receive more than one card.  It is their job to circulate around the room and with the help of their classmates correctly assemble all 16 sets.

3. Working in groups of 3 or 4, students will be asked to construct the graph of a function given clues about the first and second derivative of a function.  The activity consists of eight envelopes containing clues about each function.  
4. Each student is given a plain sheet of white paper and instructed to construct an open top popcorn box of maximum volume that will be formed by cutting equal squares from the corners and turning up the sides.  The goal is to see whose box will hold the most popcorn on movie day. 
5. Students will be guided through a written lab that allows them to discover the use of inscribed and circumscribed rectangles as a strategy for finding area of a region. Students will also use a calculator program developed by Sam Gough called RSUM that will allow them to visually see and compare the use of a few rectangles to determine area of a region and what happens when you use many rectangles to determine the area of the same region.

6. The purpose of this activity is to allow students to test the notion that area under a

velocity curve gives the total distance traveled.  They will work in groups of 3 or 4 and collect data while riding in a car.  They will develop a graph that corresponds time and velocity and use this information to determine if their odometer reading matches their calculus method of finding the distance traveled.

Student Evaluation

     Students are encouraged to form study groups on their own.  There are many take-home activities, labs, and homework assignments, where it is encouraged to work with a classmate.  I feel that a student truly understands the material if they can explain it to someone else.

      Tests are given about every two to three weeks.  All calculators will be cleared before each test.  The final exams are set up similar to the AP test with a calculator being allowed on a portion of the test. 

Teaching Strategies

     Our school is on a block schedule that allows me to meet with my students for 85 minutes every other day.  I normally start my class with a beginning activity.  This could be an old AP question or and activity out of the James Stewart supplement Instructor’s Guide for AP Calculus.  I feel that I have the time to allow my students to discover many concepts on their own.  We study the theory of calculus as well as use the technology that is available to us.
_1223363334.unknown

_1223363350.unknown

